The chorus signals studied came from two local time 1014 
sectors, betwee• 0730 and 1430 hours and between 0000 chorus frequency to the local electron gyrofrequency near and 0300 hours. There were distinct differences between the equatorial plane (IAml • 15 ø) was mostly between the two sectors in the character of the chorus, the average 0.15 and 0.25, somewhat different than that reported by conditions of magnetic disturbance during intervals of ob-Burris and Helliwell [1969] . The difference most likely servation, the geomagnetic field configuration, and the results from the different frequency ranges of the inability to make wave normal determinations. The dayside struments. chorus consisted solely of rising tones, whereas the nightOn the nightside, chorus was detected on only eight side chorus contained both rising and falling tones, al-orbits. The geomagnetic field was distended toward a taftthough only one type was found on any given pass. The like configuration at these times. dayside chorus was detected over the full range of geoIn addition to the wave normal measurements, the magnetic latitudes accessible to Ogo 5, whereas the night-relative rates of change of frequency for individual chorus side chorus was found only within 10 ø of the equator. The elements were determined. Though it varied considerably dayside chorus tended to be more sporadic and to have from orbit to orbit, the rate of change of frequency was a slower and more irregular repetition rate than the night-reasonably constant on any given orbit. For the dayside side chorus. In addition, the dayside chon•s was weaker on data, consisting exclusively of rising chorus, the relative the average than the nightside was.
rate of change of frequency is plotted versus Kp in Figure   During the intervals in which dayside chorus was de-2. if chorus were generated near the equatorial plane, tected the magnetic conditions were quiet to moderately as is expected from theory, and the rate of change of disturbed. Of the 23 three-hour Kp intervals spanned by frequency were due to propagation, i.e., dispersion, a variathe data, only eight exceeded 2+, and the highest was 4. tion with latitude should be evident. This variation was Nightside chorus was observed under more active con-not detected. It is noted that when Kp is low, there is ditions and was generally associated with substorm ac-a wide range in the time rate of change of frequency. The tivity (B. The method of analysis is described by Means [1972] . Briefly, the covariance matrix is constructed from the digitized data. The wave normal direction is determined from the imaginary part of the matrix. With the magnetic perturbation plane determined the major and minor axes of the ellipse are found by the method described by Fowler et al.
•1967] and Rawkin and Kurtz [1970] .
The validity of each measurement is determined by self-consistency. The coherency between the component signals along the two axes in the perturbation plane must be high, whereas the coherencies between either of these axes and the third, which should contain only noise, must The wave normal distribution with respect to the magneti%me_ridian pla. ne was independent of magnetic latitude.
If q• is the angle between the wave normal and the meridian pl/me, the probability of Iq•l < 20 ø was ~0.90, and for ]qb[ < 10 ø it was ~0.60.
If it is assumed that all of the chorus was propagating
away from the equatorial plane, the wave normal associated with each emission is uniquely determined. Since virtually all of the chorus wave normals were nearly in the magnetic meridian plane, the wave normal direction can bo described in terms of 0. For each of the latitude ranges given above, Table 1 Figure 6 , the angle of the cone is smaller the softer the electron energy spectrum is. It is also important to note that, according to Kennel and Petschek [1966] , wave growth will occur only when the anisotropy of the electron pitch angle distribution exceeds a critical value. The electron energy necessary for resonance is approximately proportional to B 3. In view of the steepness of the electron energy spectrum the number density of electrons with sufficient energy to produce resonance decreases dramatically as one moves away from the equator on any field line.
One test of the theoretical model must be to determine whether the energetic electron population necessary for resonance exists in a region where the waves appear to be generated.
After generation the waves will propagate away from the source. Thorne and Kennel [1967] to the meridian plane will be the same as in the generation region. As is illustrated in Figure 8 , the center of the wave normal distribution remains aligned with •, since ducted waves propagate along a field line. Here, as in the case of the region of generation described above, the wave normals will tend to be symmetrically distributed about the local field line. The half angles of the cones in the two cases are not necessarily the same, since, as was noted above, the control of the angle is different. Damping will tend to be much less for a ducted wave than for an unducted wave because the wave normal is prevented from reaching a large angle with respect to the magnetic field.
Wave propagation. Testing the theory of wave propagation requires the identification of the region of origin in this study in order that the direction of propagation of the waves may be ascertained. We shall use the theoretical model for this purpose. If the measurements are in agreement with other aspects of the model after making this choice, we shall consider the internal consistency of the result strong support for the theoretical model. It was noted in the preceding section that the wave If part of the waves in regions 2 and 3 were not propagating in the direction assumed, away from region 1, the wave normals associated with these waves would have the wrong sign. This situation could be easily recognized by the double-humped distributions that would result.
The dayside data are more complex because there was no case where Ogo 5 followed a field line. Thus the propagation picture had to be constructed from many passes of the satellite through the outer magnetosphere. The characterization of the various regions was necessarily based upon a statistical analysis. If then propagation were ducted on some or part of some passes and unducted on others, the statistical picture would exhibit features of both.
The characteristics of the average dayside wave normal patterns by latitude intervals are presented in Table 1 Wave generation. Previous studies have inferred that chorus originates in the vicinity of the geomagnetic equator as the result of a plasma instability and a cyclotron resonant wave-particle interaction. These inferences have been based upon the correlation of chorus frequency with electron cyclotron frequencies at the equator, the existence of a population of electrons near the equator with appropriate energy, and the decrease in the number of chorus observations with increasing magnetic latitude. In this study it is possible for the first time to locate the approximate boundaries of the region in which chorus is generated. As Ogo 5 passes through the generation region, measurements on chorus, energetic electrons, and plasma parameters can be made precisely where the predictions of the theory of wave origin are applicable.
The data from the pass on August 15, 1968, is particularly useful for the reasons mentioned above. The region of generation was identified as region 1, estimated to be 2 ø in latitude contiguous with the geomagnetic equator. By using values of the dc field from the UCLA fluxgate magnetometer and plasma number density from the Lockheed light ion spectrometer, the electron energy required to produce the observed chorus frequency was found to be between 5 and 10 keV. The UCLA electron spectrometer with a 50-keV lower limit did not cover the entire range; however, most of the electronls observed were within the 50-to 150-keV range. Thus energetic electrons were observed in all of the calculated energy range covered by the spectrometer.
Next it is of importance to determine the role of pitch angle anisotropy. Kivelson 
